



Next Generation Science Standards 
Fifth Grade Earth/Space Science 
 




Water is one of the most important substances on earth and all living things depend on water 
to survive. In humans, water makes up 60% of adult bodies and without water humans cannot 
survive longer than a few days depending on activity and environmental conditions. Because 
water is such a vital resource we need to understand where it comes from and how to make 
sure we will have enough drinkable water in the future. 
 
Water is a limited resource. The total amount of water in the world does not change over time 
and cannot be replenished if lost. A model globe shows about 70% of the earth is covered in 
water. Of that total water, 97% is in the oceans and is undrinkable without desalination 
treatment (to remove salt). Of the remaining fresh water, less than one half of one percent is 
available in surface sources like lakes, rivers, and swamps. 
 
Fresh water is becoming increasingly scarce in some parts of the world due to changing 
weather patterns and a growing population. More than 1,300 communities in Illinois rely on 
different sources of water for municipal, industrial, and residential use. Sources of water 
throughout the state include Lake Michigan, inland surface waters such as rivers and 
reservoirs, groundwater, or a combination of sources. Some communities extract water from 
their own wells or intakes (withdrawn water). 
 
It is important that the water people drink and use for other purposes is clean and free of 
germs and chemicals. Water that is safe for drinking is called potable water. Throughout 
history, contaminated water has been responsible for outbreaks of health problems and the 
spread of disease. One historic event in 1854 demonstrated the importance of clean water. 
Dr. John Snow is considered one of the founding fathers of modern epidemiology. As 
London suffered a series of cholera outbreaks during the mid-19th century, Snow theorized 
that cholera was an organism that reproduced in the human body and was spread through 
contaminated water. At that time, people believed that diseases were only carried in the air. 
His use of maps and investigative techniques are important in tracking the sources and 
causes of diseases today. 
 
Resources 
Interactive map of United States Water Use 
https://owi.usgs.gov/vizlab/water-use-15/#view=USA&category=thermoelectric 
Distribution of water use in Illinois 
https://www.isws.illinois.edu/iswsdocs/maps/ISWSMS2017-01.pdf 
Water supply and cholera outbreak 
https://www1.udel.edu/johnmack/frec682/cholera/cholera2.html
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Performance Expectation   
  ESS2-2 Earth’s Systems: Describe and graph the amounts of salt water and  
   fresh water in various reservoirs to provide evidence about the distribution 
   of water on Earth. 
https://www.nextgenscience.org/pe/5-ess2-2-earths-systems 
  ESS3-1: Earth and Human Activity: Obtain and combine information about  
   ways individual communities use science ideas to protect the Earth’s  
   resources and environment.   
 https://www.nextgenscience.org/dci-arrangement/5-ess3-earth-and-
human-activity 
Disciplinary Core Ideas 
  ESS2.C: The Roles of Water in Earth’s Surface Processes:  Nearly all of Earth’s  
   available water is in the ocean. Most fresh water is in glaciers or underground; 
   only a tiny fraction is in streams, lakes, wetlands, and the atmosphere.  
  ESS3.C: Human Impacts on Earth Systems:  Human activities in agriculture, industry, 
   and everyday life have had major effects on the land, vegetation, streams,  
   ocean, air, and even outer space. But individuals and communities are doing 
   things to help protect Earth’s resources and environments. 
Science and Engineering Practices  
  Using Mathematics and Computational Thinking: Describe and graph quantities such 
   as area and volume to address scientific questions.  
  Analyzing and Interpreting Data: Analyze data to refine a problem statement or the 
   design of a proposed object, tool, or process.  Use data to evaluate and refine 
   design solutions.  
Crosscutting Concepts  
  Scale, Proportion, and Quantity:  Standard units are used to measure and describe  
   physical quantities such as weight and volume.  
  Systems and System Models:  A system can be described in terms of its components 
   and their interactions.  
 
Materials 
 Student Reflection Sheets 
 Water Use Tickets for each student 
 Box or Container for water tickets 
 Container capable of holding 1 liter of water (beaker, graduated container, etc.) 
 Graduated Cylinders (in milliliter increments) 
 Droppers 
 Food Coloring 
 Water 
 Table Salt 
 Small Plastic Cups 
 Index Cards or Post-it Notes 
 Tape (Optional) 
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 Where in the World Power Point (Optional) 
 Signs: Ice, Groundwater, Lakes, Swamps, Rivers, Oceans 
 
Advanced Preparation 
 Make the signs for Ice, Groundwater, Lakes, Swamps, Rivers, and Ocean. 
 Construct a scale/spectrum on a wall in the room with string, tape, signs, or a line on the 
board that represents “least” amount of water used and “most” amount of water used. 
 Determine which visual will be used to demonstrate water amounts. 
 
Suggested Implementation 
Part One: Thoughts 
In small groups or as a class, have students describe or list how they use water directly at home, 
school and in their daily activities. Consider having each use put on a 4 x 6 card or Post-it notes 
that can be collected and organized on the spectrum that you prepared. Students can add to the 
display and rearrange as they progress through the activities. It will help them to prepare to 
think about personal water use. 
Have students brainstorm ways that water is used in agriculture, industry, electricity generation, 
and recreation. These can be added to the display previously started. 
Ask students to identify the water source that their community uses. (Nearby lake, river, 
underground reservoirs such as a well) 
*Note: Students may not be able to identify where their water comes from. To them, it just 
streams from their faucet. They may understand the water cycle on a local level but not 
generalize the concept to a global scale or may not understand that the total amount of water 
on Earth is the same and has been conserved throughout time. Finally, students may be 
aware of bodies of water in their region, but have little concept of the vast quantities of salt 
water that exist on the planet and the relatively small amounts of freshwater. 
 
Part Two: Where in the World? 
 
Prepare one liter of colored liquid by putting a few drops of food coloring in plain tap water. 
Tell the students that the liter will represent all the water in the world. Ask them to predict 
how much of this water is available to humans for their needs and record that on their 
reflection sheets. 
 
Split the class into six groups. Tell students that the world’s supply of water will be divided 
among all the groups. Each group will have one source of water that must provide for all 
their needs. For example, one group will get all the water found in rivers, one will get all the 
water that exists as ice, etc. 
 
Assign each group a source of water and provide the appropriate card: Ice, Groundwater, 
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Lakes, Swamps, Rivers, Ocean”. Before you distribute the water, have each group predict 
how much they think they will receive and record that on their reflection sheet. 
 
Distribute the water to the groups using the amounts listed below. Measure out the portions 
into clear cups (so that the amount of water is easily visible) and hand the cup to the group 
assigned to that source. Before you hand out the ocean portion, dump in a generous amount 
of table salt. 
 
 Ice: 17 mL 
 Groundwater: 17 mL 
 Lakes: .8 mL 
 Swamps: 0.01 mL (4 drops) 
 Rivers: 0.004 mL (1 drop) 
 Ocean: 965 mL 
Display a record of the amounts of water. (There is a power point slide to use.) Ask the 
students to record the amounts and their thoughts on the water distribution and on the 
reflection sheets. Provide them with the percentages of freshwater and have them record this 
on their sheets. Ask them to calculate the amount of freshwater in percentages on their sheets 
and then graph these relative amounts. 
 
Percentage of total Earth water 
Groundwater  1.7% 
Surface water  0.1% 
Icecaps/glaciers  1.7% 
Oceans 96.5% 
 
*Note about water quantities: For these simulations, atmospheric water is not included and 
the percentages have been rounded up for ease of understanding. You can find the full set of 
water statistics at https://water.usgs.gov/edu/earthwherewater.html 
 
You may wish to have students construct their graphs using Create A Graph, 
https://nces.ed.gov/nceskids/createagraph/, 
 
Alternative simulation procedure:  Using a 5-gallon bucket of water, ask a student to come 
up and remove 2 cups of water and put it in another container marked “Freshwater”. The 
bucket water represents salt water (97%) and the 2 cups represent fresh water (3%). Ask 
another student to remove .5 cup of water from the “Freshwater: container and put it in a 
container marked “Ground, Rivers, Lakes”. Pour the rest of the “Freshwater” (1.5 cups) into 
an ice cube tray to represent freshwater locked up in glaciers and the polar ice caps. From the 
container marked “Ground, Rivers, and Lakes” use an eye dropper to put one drop in the 
hand of a student, representing the amount of freshwater that is clean and available to 
humans. Sharing of data can be accomplished through a gallery walk. 
 
Part Three: Water Users 
 
This activity will help students to determine how much water they use on a daily basis at school. 




Reproduce pages of the water tickets so that each student has a page of tickets (30). Have the 
students put their name on each ticket. Explain that each time they do any of these activities, they 
will need to put the correct amount of water tickets in the class collection box. Each activity is 
work one ticket. 
 Restroom – toilet flush 
 Restroom – wash hands 
 Drink at water fountain or from water bottle 
 Lunch drink 
 Class activity or lab experiment that uses water 
 
This activity may extend from 1-3 days. Evaluate the ticket usage then. Ask students to record 
their water use on the Student Reflection Sheet and respond to the questions. 
 
Debrief 
You may wish to have student cards from the introductory activity available for the debrief 
discussion. 
 Is water an unlimited source? Explain your thoughts. 
 What are some ways that water can be conserved? 
 Why is it important to protect water? 
 
 
Part Four: Water Sleuths 
 
Share the Epidemiologists power point with the class. Discuss the first slide together 
encouraging other thoughts about what an epidemiologist does. Read through the second slide 
together. Present slide 3 and explain responsibilities. Elicit comments about the map. If needed, 
draw attention to the key. Assist students in forming groups of 3-4. 
 
Share with them that they are epidemiologists. As epidemiologists their job is to determine what 
the cause and location(s) of the outbreak were, as well as a possible solution. They must have 
evidence to back up their claims. Ask students to study the map of central London and look for 
a pattern in the deaths of people by cholera.  The pumps are indicated by triangles and were 
identified by local people by the street name that they were on. London's water supply system in 
1854 consisted of shallow public wells where people could pump their own water to carry 
home. Wealthier houses were supplied by water lines from utilities. London's sewage system 
consisted of privies emptied into cesspools or cellars rather than into sewer pipes and were close 
to the shallow wells. 
 
Once groups have had ample time to work, they will share their findings. Two different groups 
will meet to discuss their findings. Continue this process until all groups have had a chance to 
meet with other groups. 
 
 




 Based on the map, which pump was the source of the Cholera contaminated water? What 
evidence did your group use to make your claim? 
 What do you think an epidemiologist would do next? Explain your thoughts. 
 What would the community need to know about the outbreak? How would you share this 
information? 
 
Snow examined water samples from various wells under a microscope, and confirmed the presence 
of unknown bacteria in the Broad Street samples. Dr. Snow fought against strong objections from 
the local authorities and had the pump handle removed from the Broad Street pump. The outbreak 
quickly subsided.  
 
Assessment 
The following single point rubric can be used to assess student understanding. For each of the 
criteria listed below, either circle the proficient description or add notes to a box indicating why 
the student’s performance was either lacking or exceptional. 
 




Evidence of exceeding standards. 
Advanced Performance 
 
Explained relative quantity of 
freshwater and salt water on 
Earth. 
 




Applied standard units to explain 
amounts of water in various 
locations. Identified patterns on a 





Water tickets may need to be precut for some students. 
Extension 
 
The Great Trouble: A Mystery of London, the Blue Death, and a Boy Called Eel by Deborah 
Hopkinson, is a fictional story that weaves in the history of the cholera epidemic in London. It 
does contain references to the death of some characters and recounts the hard life by London’s 
street children. 
